We write the second-order potential U as the sum of " (2) two components [14] Ut"'= - 
Multiple scattering el'ects in proton nucleus elastic scattering at intermediate energies R. Crespo [13] .
According to the KMT multiple-scattering formalism, the first-order optical potential for proton-nucleus elastic scattering can be written
where Ko is the kinetic-energy operator of the incident nucleon and the sums run over all occupied single-particle We write the second-order potential U as the sum of " (2) two components [14] Ut"'= - In the present work all matrix elements of to~(co), in
Eqs.
(1)- (3), were calculated assuming the optimal factorization approach [4] [5] [6] . [14] . In this approximation, the momentum space matrix elements of UI can be rewritten in terms of the target correlation function [15] ( 4) where p(r, r') is the probability of finding a nucleon at position r and another at position r', and p(r) is the nuclear density normalized to unity.
Using the KMT decomposition of the NN transition amplitude [3] ,the central component of UI is
with p~jv the NN reduced mass and A -P [14] are given in terms of the isoscalar and isovector components of the KMT NN amplitudes according to A =A +3A
The momentum space matrix elements of UII can similarly be written 2 p~tv (2x)
In Eqs. (6)- (8) 
ion C(r, r') of Ref. [11] .
For the evaluation of the potential matrix elements the NN amplitudes were expressed in terms of the NN energy, the momentum transfer, and the total momentum. It was shown in Ref. [16] +2)'+8'+27'j (6) given in Ref. [14] To isolate the effect of the treatment of the nonlocalities in the nuclear component of the second-order NA optical potential, these calculations were performed in the absence of the nucleon-nucleus Coulomb interaction. We see from Fig. 1 that, at all energies, the nonlocal secondorder calculations (solid curves) reduce the absorption present in the lower partial waves in comparison with the first-order KMT calculations (dotted curves). The longdashed curves, the results of calculations assuming the NN transition amplitude is on the energy shell, show that the contribution of the nonlocality of the NN amplitude to the second-order potential is negligible at these intermediate energies, at least within the framework the optimal factorization approximation. The zero-range (dashed curves) and local (dot-dashed curves) calculations, on the other hand, give considerably less absorption near the grazing partial waves and make clear the need for an accurate inclusion of the folding of the finite ranged NN amplitude with the target wave function, within the secondorder term. This effect was taken into account in an approximate way in Refs. [10] [11] [12] . The eff'ects associated with the nonlocality of the intermediate states propagator are, by comparison, small and tend to reduce the absorption compared with the local second-order potential calculation. Figure 2 shows the elastic differential cross sections at the three energies under consideration.
The nucleonnucleus Coulomb potential is included in these calculations using the subtracted momentum space method [22] and assuming a uniform charge sphere density of radius R, =1.3A' fm, and a cutoff radius R,"t 10 fm. The effect of the nonlocal second-order potential contributions on the elastic cross section is small, as seen by comparison with the first-order calculations (dotted curves). All 
